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DESCRIPTION OF THE ATLAS 


This atlas is a pictorial representation of atmospheric absorption line param- 
eters contained in the APGL (Air Force Geophysics Laboratory) major-gas and trace-gas 
compilations currently available on magnetic tape (Rothman 1981, Rothman et al. 

1981). It is a revised edition of the atlas previously published by Park (1977), 
which had been based on an earlier version of the AFGL major- gas compilation 
(McClatchey et al. 1973) and trace-gas line parameters collected at NASA Langley 
Research Center. This earlier publication has become very useful as a quick refer- 
ence for researchers in the fields of molecular spectroscopy and atmospheric remote 
sensing. Since new, extensively revised versions of the AFGL line parameter compila- 
tions have recently been released, the authors felt that a new edition of the atlas 
was necessary. 

In the atlas ar^ presented plots of the logarithm (base 10) of absorption line 
strength (S in atm" -cm"*^) at 296 K versus wavenumber (in cm"^) for atmospheric 
gases (see table I). The atlas covers the spectral range of the AFGL compilations 

TABLE I.- LIST OF GASES SHOWN 
IN THE ATLAS 


AFGL 

Gas Code 

Gas ncune 

1 

H 2 O 

2 

CO 5 

3 

03 

4 

N^O 

5 

CO 

6 

CH 4 

7 


8 

NO 

9 

SO 2 

10 

NO 2 

11 

NH 3 

12 

HNO 3 

13 

OH 

14 

HF 

15 

HCl 

16 

HBr 

17 

HI 

18 

CIO 

19 

OCS 

20 

H^CO 

(a) 

^2 

(a) 

CH 3 CI 

(a) 

Solar CO 


^Indicates data not in 1980 AFGL 
compilations. O 2 quadrupole lines 
near 6.3 are also not included in 
the 1980 major-gas tape. 




(0 to 17 900 cm ^ ) . Line parameters for all gases are taken from the 1980 versions 
of the AFGL major-gas and trace-gas compilations, and additional data are included 
for the electric quadrupole lines of O 2 (Rothman and Goldman 1981) and of N 2 
(obtained from S. P. Reddy, Memorial University of Newfoundland, 1981) and for 
the band of CH 2 CI (Margolis 1978). Solar CO lines at 6000 K, calculated by C. P. 
Rinsland in 1981, are also shown for the fundamental and first overtone sequences. 

The solar CO line strengths were calculated with the dipole moment function of 
Kirschner et al. (1977) following Tipping (1976) with terrestrial isotope ratios 
assumed. All isotopic bands contained in the AFGL compilation are included in this 
atlas, as well as the ^4 bands of both CH 3 C 1 ^^ and CH 3 C 1 ^^ and the main isotopes of 
O 2 and N 2 for the quadrupole transitions. As in the AFGL compilation, intensities of 
all bands are scaled according to the terrestrial abundance of each isotopic species. 


On each page of the atlas, the plots of log (S) versus wavenumber for all gases 
having absorption lines in the same 50 cm”^ interval are presented in order of the 
integer gas codes given in table I. For the major gases (H 2 O, CO 2 , O^, N 2 O, CO, CH^, 
and O 2 ), all lines having strengths within 10"^ of the maximm value for that inter- 
val are shown; and for the trace gases, all lines having strengths within 10 ^ of the 
maximum are included. Because the maximum and minimum line strengths are redeter- 
mined for each 50 cm interval, sudden changes may appear in the line strength scale 
from one plot to another, and some weak lines on the AFGL tape are not plotted in 
this atlas. Isolated weak bands may also appear, at first glance, to be much 
stronger than expected. Since the number of gases appearing simultaneously in any 
single 50 cm interval is significantly reduced at wavenumbers higher than 
5000 cm , plots of log (S) versus wavenumber for two consecutive intervals are pre- 
sented on the same page from 5000 to 10 000 cm , and three consecutive intervals are 
plotted together from 10 000 to 17 900 cm”\ 


At the bottom of each page for intervals from 0 to 5000 cm \ also presented are 
plots of the lower-state energy values (E” in cm ^) for lines of the strongly 
absorbing gases H 2 O, CO 2 , , and CH^. These energy values are plotted as an aid to 

quickly judge the strength of atmospheric absorption by these gases at temperatures 
different from 296 K. Energy values greater than 1500 cm*^ are plotted as 1500 cm~S 
in the few cases of unassigned transitions, where the energies are given as -1 on the 
AFGL tape, they are plotted as 0 cm in the atlas. At wavenumbers higher than 5000 
cm*"^, plots of E” versus wavenumber are omitted. 


Updated versions of this atlas are planned when major revisions of the AFGL line 
parameter compilations are released. 


Langley Research Center 

National Aeronautics and Space Administration 
Hampton, VA 23665 
October 9, 1981 
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